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Abstract. A hyopjastron of a large trioiiychid turtle tVoiu the 
middle Pliocene (Iliiayciuerian) Urumaco Formation of northern 
Venezuela constitutes the first indisputable record of a member of 
this family from South America. The reported occurrence of a tri- 
onychid from the late Cretaceous or Pab'ocene of Patagonia {Trioiiyx 
arycntiua Amcighino 1899, vomcn duhnint) cannot be substantiated. 
The species represented by the Venezuelan fragment was i)resumably 
a waif immigrant from Central America that was unsuccessful, very 
possibly owing to competitive exclusion, in establishing an enduring 
foothold in South America. 

Li\’ing trionycliid turtle's are known from Africa, Asia, the 
Indo-Australian aiciiipelago and North America. Paleontologi¬ 
cal ex’idence indicates that tliis group formerl\ liad an e\ cn more 
extcnsi\e distrihution. Fossil forms are known from parts of 
Africa, Asia, and North America Avhei’e tlicy no longer occur, 
and remains are found in European Tertiary deposits as ^velI. 
Ihitil now, with one dul3ious exception (discussed l)el()w), no 
members of tlie faniil\, li\'ing or fossil, iia\ e e\'cr been encountered 
in South America. J)isco\ery of an unquestiona])lc trioinchid 
fragment frojn late Tertiary sediments in \"enezuela during the 
summer of 1972 is tlien'fore of considerable interest. 

The specimen Aluseo dc Cicncias Naturales, Caracas, no. 
238) was recoN’cred from the u})pcr ])art of tlu^ bnvei' uktuIxt 
of the IZrumaco Formation al^oiit twehe kilonu'tei’s \\'SAV of 
iTTimaco and .75 kilometer north of Kilometer 153 on tlie oil 
pipe line running from Punta Gorda to the Paraguana Penin- 
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sula. It was found on the surface, tooetlier with parts of a 
peloniedusid that was in the process of weathering out. The 
Urumaco Formation (Gonzales de Juana el aL, 1970: 612-613) 
is now l)clie\’ed to be of Huayquerian age (Pascual and de 
Gamero, 1969; Wood and de Gaiuero, 1971). Outcrops arc 
restricted to a relati\’el\ small area in the northern ]3art of the 
state of Falcon. Tlje \a;rtebrate fauna, ha' the most part not yet 
described (see, in addition to the j 3 ublications cited above, Royo 
y Gomez, 1960, and Sill, 1970), consists of numerous aquatic 
reptiles (some half dozen sjjccies of both c rocodilians and tur¬ 
tles), a testudinine, fish, and \ arious kinds of mammals. The 
depositional environment was in the main a near-shore marine 
one, with lluctuations involving a variety of paralic and near¬ 
shore continental conditions. 

The find consists of a large, well-preser\ed hyoplastron (Figure 
1). Its sculptured external surface, co\'ered with anastomosing 
ridges, is characteristic of trionychids. These rugosities, coupled 
with the distincti\ e otitline of the bone, leave no doubt regarding 
the familial reference. Dimensions are as follows: width along 
the hyo-hypoplastral suture 22.2 centimeters; length at nar¬ 
rowest part ■ " 7.3 centimeters; greatest dorsoNxaitral thickness 
aloiig hyo-hypoplastral suture = 2,8 centimeters. From the con¬ 
dition of the sutural surface, it is clear that the Ino- and hypo- 
plastra were distinct bojies rather than fused as is the case in 
various genera of the family. The hyoplastron appeals to be 
unusuall) thick for its size, the thickness/^vidth ratio being 0.126. 
Measurements of shell thickness are scarcely ever given in the 
literature. A few T/W ratios can roughly be estimated fi'om 
the figures and sporadic measurements given by Hay (1906) 
for North American fossil lrion\chids; these range from 0.083 
to 0,019. The hyoplastra of those living forms available to us 
are as follows regarding this ratio: Lisseniys Imnctata, 0.087; 
Chitra indica, 0.081 ; Trionyx liuriun, 0,067; 7\ sinensis, 0.079; 
7\ cariilagineiis, 0.090; 1\ spinifer (6), 0.107-0.064; T. ferox 
(4), 0.081-0.070; T. muticus (2), 0.077-0.049. 4Tis, of course, 
is a wholly inadequate sample, but as far as it goes it confirms 
our impression that the Urumaco hyoplastron is unusually thick. 
Further, the sample suggests that thickness decreases, relatively, 
with age; in all species of which we ha\’e more than one speci¬ 
men the smallest individual has the highest ratio and the largest 
the lowest. The thickness of the Urumaco specimen is not, we 
accordingly suspect, due to size. 

This hyoplastron is sufficiently distinctive for reasonable as- 
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Fig'ure 1. Trionychidae, gen. et sp. indet. Ventral and posterior 
views of hyoplastron. Scale in centimeters. 
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siiraiice that we arc dealing with a representative of the group 
sometimes recognized as the subfamily Trionychinae (group I 
of Loveridge and \Villiams, 1957: 414), but quite inadequate 
for further taxonomic refinement. Assessment of pi'ecise relation¬ 
ships \vithin the family must await discovery of more complete 
material. The geographically nearest li\ang species of the family 
are Trionyx spinifer, whose range extends from the United States 
down into northeastern Mexico, and T, ater, which is confined 
to the Cuatro Cienegas Basin of central Coahuila, Mexico 
(Webb, 1962). Neither attains great size; in fact, the Urumaco 
form was clearly larger than any of the living American species. 
Some fossil trionychids {e.g,, the late Paleocene Paleoirionyx 
quinni Schmidt, 1945) are kno^vn from North America, how¬ 
ever, whose size is comparable to that of the Venezuelan speci¬ 
men. 

The earlier record of a South American trionychid must now 
be considered. Ameghino (1899: 10) published a very sum¬ 
mary “diagnosis'' of Trionyx argentina from the “Cretaceous of 
Patagonia (Guaranitic Formation).” In his only subsequent 
mention of it, he stated that Tryonix [sic] argentina had come 
from the “Sehuenian” (1900: 216). No locality was ever given. 
His “Guaranitic Formation" included marine and continental 
strata ranging from Cretaceous to early Oligocene (Dcseadan), 
and his “Sehuenian'’ formed part of it. On the basis of his last 
statement concerning the age it could be assumed that T. argen¬ 
tina came from the type area of the “Sehuenian'’ (now the 
Mata Amarilla Formation, Coniacian; Leanza, 1972: 695, 701) 
on the Rio Shehuen (or Sehuen or Chalia) in the west-central 
part of the province of Santa Cruz, and Feruglio (1949a: 257) 
believed that it had. This is not certain, however. 

In 1898 (p. 121) Ameghino included in his “Sehuenian,” or 
“Piso Sehuense,” deposits occurring in regions other than the 
type area, among them the Rio Chico del Chubut. It would 
seem possible that T. argentina could have come from this gen¬ 
eral region, and there is some indication that it may have. In 
the introduction to his paper of 1899 Ameghino stated that all 
species proposed in it had been collected by his brother Carlos 
since the manuscript of his paper of 1898 (to which 1899 was 
a supplement) had been delivered to the printer, which was 
done at the end of July, 1897 (letter from F, Ameghino to D. 
de la Fuente, iVugust 7, 1897; in Torcelli, 1935: 688). By that 
time Carlos Ameghino's collecting activities had centered on 
northern Santa Cruz and Chubut. Reporting on the results of 
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his expedition of 1898-99 to the Golfo de San Jorge, he wrote 
Getter to Florentino, February 15, 1899; in Torcelli, 1935: U)6) 
that he had found “more or less in the center of the gulf . . , 
characteristic fossils ^sharks, chelonians, crocodiles, etc,, the 
same as those of Sehuen and Lake Argentino).” These che- 
lonian remains could have included the material on which T. 
argentina was based. Florentine's statement fl899) that a 
trionychid had just been found (“acaba de encontrarse") could 
be so interpreted. At any rate, years later, Staesche (1929) 
described turtle fragments collected, together with crocodilian 
remains, by \’on Huene near the center of the gulf, “mainly at 
Cabo Peligro,” and several of these answer to Ameghino’s “diag¬ 
nosis” of T, argentina in one respect, \Trmicular sculpturing. 
Staesche believed the age of these specimens to be Late Creta¬ 
ceous, but the bed from which they came was the banco negro 
inferior at the base of the Rio Chico Formation or perhaps at 
the top of the Salamanca Formation (Feruglio, 1949b: 27, 
fig. 87), both of which are now considered to be Paleocene in 
age. Turtle remains, according to Feruglio, commonly occur in 
this bed or beds in the region of the gulf. Against the possibility 
that T. argentina may ha\'e been reco^'ered from this area, ho\v- 
ever, is the fact that by 1900 fp. 119) Aineghino had begun to 
make a distinction between the “Sehuenian” and the beds in 
Chubut containing Ostrea pyrotheriorum (now the Salamanca 
Formation). As in the case of Niolainia argentina (Simpson, 
1938), also described in 1899, no conclusion can now be reached 
as to the precise age and locality of T. argentma, although we 
regard Paleocene and the gulf as being the more likely alternati\'e. 

The affinities are e\’en more uncertain. Ameghino's “diag¬ 
nosis” reads, in free translation, ^'Trionyx argentina n. sp., size 
small, surface of shell with N’ermicular sculpturing, ossification 
incomplete, without scute sulci.No information was given as 
to the type material. This is wholly inadequate to define a spe¬ 
cies of Trionyx or even to demonstrate the familial assignment. 
Other turtles have what could l^e termed \’ermicular sculpturing: 
\vhat is meant by “incomplete ossification” is not clear: and the 
absence of sulci is not a certain indication that scutes were lack¬ 
ing. The specimen or specimens on which the taxon was based 


. . de talla pequena y superficie de la coraza con esculptura 
vermicular pero de osificacion incompleta y sin surcos externos que 
indiquen la presencia de escudos cerneos.” 
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would appear to have been lost; W^ood failed to encounter them 
in the course of an examination of the turtle remains in the 
Ameghino collection. Consequently, we regard ^'Trionyx argen- 
tina'' as a nomen diibium and we feel that the existence of a late 
Cretaceous or Paleocene South American trionychid has not been 
demonstrated. 

The specimen described here is thus the only definite record 
of a trionychid for the continent. Representatives of the family 
did obtain a foothold there, but for how long and in what man¬ 
ner? During 1970 W^ood spent four months in South America 
examining collections of fossil turtles ranging in age from Cre¬ 
taceous to Pleistocene and nowhere saw so much as a fragment 
that could be identified as a trionychid. The extensive collec¬ 
tions made in the late Oligocene and later Miocene of Colombia 
by University of California parties include turtle remains but no 
representath^e of this family. Among the hundreds of turtle 
specimens in all stages of completeness seen by us in the Uru- 
maco Formation only this one trionychid fragment was found.^ 
On the face of it, therefore, it would seem possible that the in- 
\’asion ^vas a Huayquerian event and only briefly successful in 
the geological sense of the word. Why this should ha\^e been 
so is puzzling, for the great ri\’er systems of South America 
encompass habitats surely suitable for members of the family. 
Simpson (1943: 423) has suggested that trionychids and che- 
lids may be ecologically incompatible. Chelids are clearly an 
old South American group in the sense of Dunn (1931). Wood 
has in hand undescribed material from the early Eocene Casa- 
mayor of Argentina." Undescribed chelids have recently been 
disco\'ered at Tremembe, in Brazil, now known to be a deposit 
of early Oligocene, Deseadan, age (Paula Couto and Mezzalira, 
1971), Specimens occur in the Oligocene and in the Miocene 
of Colombia (Stirton, 1953: 614) and have long been known 
from Parana. We have good material of Chehis from the Uru- 
maco Formation, and additional undescribed material of this 
same genus has been found in Pliocene deposits along the upper 
reaches of the Jurua River in the territory of Acre, Brazil. The 
Chelidae was not the only family that could have provided 


’It was collected midway in the season and a very cDse watch for 
Others was maintained thereafter. 

“Ameghino “diagnosed’’ three species of Platemys from his “Guar- 
anitico” in 1899, but these records are nomina duhia and the speci¬ 
mens evidently lost. 
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competition to invading aquatic turtles.^ Pclomcdusids, also Old 
South American forms, are known in the continent from the late 
Cretaceous on and are very numerous in the lAumaco deposits. 
The demonstrated failure of trionychids to maintain themsehns 
in South America could be interpreted in terms of competitive 
exclusion. Chelids and pelomedusids have evolved together in 
South America throughout the Ccnozoic, and in the course of 
this time no doubt parceled out between them a wide variety of 
habitats. That they would have completely saturated the con¬ 
tinent is unlikely, but such diversification would have lengthened 
the odds against an invader. The species represented by our 
Urumaco trionychid may well have had the misfortune to en¬ 
counter upon arrival a comparably adapted resident and have 
failed to compete successfully with it. It was, indeed, similar in 
size to the commonest Ibaimaco pelomedusid, Podocnemis ven- 
ezuelensis Wood and de Gamero. 

Such mammalian remains as occur in the Urumaco Forma¬ 
tion are all of South American type, a finding in accord ^vith 
Argentinian evidence suggesting a Alontehermosan date for the 
joining of the American continents. On this basis, then, the 
\Tnezuelan trionychid would appear to have been a \vaif immi¬ 
grant carried by ocean currents. Members of the family may 
well be rather prone to such accidents. Idiere is some e\’idence 
that se\'eral of them enter brackish or e^’cn salt water (summary 
and references in Neill, 1958: 26-27). These would be par¬ 
ticularly liable to hazards of this kind, but tolerance for saline 
waters need not necessarily be prerequisite. The African Trtonyx 
triimgiiis also occurs in rivers and swamps along the eastern 
Mediterranean littoral. Flower (1933: 754) has suggested that 
this extension results from individuals being swept to sea by Nile 
floods and carried eastward by the prevailing current. The 
ancestor or ancestors of the \Tnezuelan trionychid presumably 
came from Central America, the nearest land area, and arrived 
in South America at approximately the same time as did the 
extinct Cyonasua group of the Procyonidae. No trionychid now 

^4t the present time there is one area in which chelids and tri¬ 
onychids come together. This is southeim New Guinea where the 
wide-ranging trionychid Pelochehjs bihroni has established itself — 
rather recently in Darlington’s opinion (1957: 210). There it is in 
contact with several chelids. So far as we are aware no information 
is available on possible interactions, but direct competition would 
seem unlikely, P. bihroni is a large species, much larger than any 
New Guinean chelid. 
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lives in Central America — it is a decidedly odd fact of distribu¬ 
tion that all living North American species of Trionyx, in con¬ 
trast to a number of their Old World congeners, are extratropi- 
eal. None has been recorded fossil there, but in view of our 
abysmal ignorance of the Tertiary vertebrates of the region no 
weight can at present be given to their absence.^ 

This note records a momentary success in range extension 
resulting from waif dispersal. Such transitory events must surely 
ha\’e been commoner than those more enduringly successful, but 
in the nature of things the chances are against their entry into 
the fossil record. They could have played a part in furthering 
distribution. In the case of organisms such as freshwater turtles 
each new toehold gained, for however brief a time, in a suitable 
environment would have pro\5ded a potential base for further 
waif dispersal. The distribution of pleurodirans, for example, 
may have been to some degree forwarded in this way. 
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